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This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The  assessment  of 
the  general  condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of  the 
dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection  along 
with  data  available  to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while  improving  the  stability 
and  safety  of  the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in  the  future.  Only 
through  frequent  inspections  can  unsafe  conditions  be  detected,  and  only  through 
continued  care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic  and  hydraulic 
analyses.  In  accordance  with  the  established  Guidelines,  the  spillway  design  flood 
is  based  on  the  estimated  "Probable  Maximum  Rood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The  spillway  design  flood 
provides  a measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con- 
sidering the  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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ASSESSMENT 


Green  Lane  Reservoir  Dam  is  a concrete  gravity  structure  about  780  feet 
long  and  87  feet  high.  A 424  foot  long  ungated  spillway  is  located  along  the  length 
of  the  dam.  The  dam  impounds  a 814  acre  reservoir  at  normal  pool  elevation. 
Storage  at  maximum  pool  (Elevation  297.0)  is  about  25,114  acre-feet.  The  dam  is 
classified  as  "Intermediate"  size. 

The  dam  and  impoundment  are  owned  by  the  Philadelphia  Suburban  Water 
Company;  the  facility  is  operated  to  provide  a source  of  water  for  the  Owner's 
distribution  system. 

The  dam  is  classified  as  a "High"  hazard  structure;  the  Spillway  Design  Rood 
is  the  Probable  Maximum  Flood  (PMF).  A review  of  the  results  of  the  hydrologic 
and  hydraulic  analyses  indicates  that  the  spillway  is  capable  of  passing  about  76 
percent  of  the  PMF  before  overtopping  of  the  non-overflow  section  would  occur. 
The  spillway  is  considered  to  be  "Inadeguate"  for  passing  the  PMF;  however,  the 
spillway  is  not  considered  "Seriously  Inadeguate"  since  it  is  capable  of  passing  more 
than  50  percent  of  the  PMF. 

Stability  analyses  were  performed  for  both  the  spillway  and  non-overflow 
sections  for  the  anticipated  range  of  loading  conditions.  A review  of  the  results 
indicates  that  tension  is  developed  in  all  sections  analyzed  for  the  PMF  loading 
condition.  The  sliding  safety  factor  developed  is  less  than  3 for  the  non-overflow 
section  for  the  PMF  loading. 

Based  on  visual  observations  and  review  of  the  information  obtained  from  the 
Pennsylvania  Department  of  Environmental  Resources,  Green  Lane  Reservoir  Dam 
appears  to  be  in  good  condition. 

Recommendations  & Remedial  Measures  are  as  follows: 

a.  Facilities 

1.  A thorough  investigation  of  the  channel  bottom  immediately  down- 
stream from  the  spillway  should  be  performed  to  determine  the  source 
of  the  sand  and  gravel  deposits  observed  during  the  visual  inspection. 
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3. 

b. 

1. 


Seepage  occurring  at  the  upstream  junction  of  the  48-inch  diameter 
reservoir  drain  line  and  gatehouse  should  be  visually  inspected  on  a 
regular  basis  to  note  any  changes  in  quantity  of  flow. 

The  downstream  slope  of  the  south  abutment  should  be  kept  free  of  any 
vegetation  that  might  hinder  the  observation  of  developing  conditions 
detrimental  to  the  safety  of  the  dam. 


Operation  A Maintenance  Procedures 

Failure  of  the  dam  could  cause  extensive  property  damage  and  possible 
loss  of  life  downstream.  According  to  the  Owner's  representative,  a 
formal  procedure  of  observation  and  warning  durinq  periods  of  high 
precipitation  is  being  developed.  This  procedure  should  include  a 
method  of  warninq  residents  located  downstream  that  high  flows  are 
expected  along  Perkiomen  Creek.  If  abnormally  hiqh  flows  are  ex- 
pected, procedures  for  evacuating  people  within  the  flood  plain  should 
be  implemented. 

2.  The  Owner  should  have  the  facility  inspected  by  an  experienced 
professional  licensed  engineer  on  an  annual  basis. 

O'BRIEN  A GERE  ENGINEERS,  INC. 

JUSTIN  A COURTNEY  DIVISION 


Pennsylvania  Registration  PE006920 


Approved  b 


Date: 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GREEN  LANE  RESERVOIR  DAM  NDI  ID  //PA00618 
SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  Green  Lane 
Reservoir  Dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project.  (Supplemented  by  information  obtained  from  the 
Pennsylvania  Department  of  Environmental  Resources  (DER),  Division  of  Dam 
Safety,  Harrisburg,  PA.) 

a.  Dam  and  Appurtenances.  Green  Lane  Reservoir  Dam  is  a concrete 
gravity  structure  approximately  780  feet  long,  with  a maximum  height  of  about  87 
feet.  A 424  foot  ungated  spillway  (crest  Elevation  286.0)  is  centered  along  the 
length  of  the  dam. 

• The  non-overflow  section  (Elevation  297.0)  has  a top  width  of  14  feet. 
Below  Elevation  281.0,  the  upstream  slope  is  battered  on  a 1 horizontal  to  14.55 
vertical  (1H:14.55V);  the  downstream  slope  is  1H:1.35V.  Both  faces  are  vertical 
above  Elevation  281.0.  A 3-foot  high  parapet  has  been  constructed  on  the  non- 
overflow section.  The  dam  is  founded  on  firm  bedrock.  The  foundation  rock  was 
mass  grouted  to  depths  up  to  30  feet  to  reduce  loss  of  water  through  seepage.  The 
non-overflow  sections  are  founded  in  rock  on  both  sides  of  the  stream  valley.  This 
rock  has  also  been  grouted  to  reduce  seepage. 

" -The  spillway  is  a concrete  Ogee  with  a maximum  height  of  approxi- 
mately 77  feet.  A flip  bucket  type  energy  dissipator  with  a 25-foot  radius  has  been 
constructed  at  the  toe  of  the  spillway. 

■ Training  walls  extend  downstream  from  the  dam  on  both  sides  of  the 
spillway.  The  walls  are  constructed  to  Elevation  255.0  and  retain  and  protect  the 
channel  banks  immediately  below  the  dam. 

’ A water  intake  facility  is  located  in  the  non-overflow  section  at  the 
north  end  of  the  spillway.  The  intake  is  separated  into  two  parallel  chambers  by  an 
internal  wall.  Flow  can  be  directed  between  the  two  chambers  by  a 36-inch  sluice 
gate  positioned  in  the  wall.  Openings  at  four  different  stages  control  water 
entering  the  intake.  Each  opening  is  fitted  with  a removable  screen  to  prevent 
debris  from  entering.  _ 


The  operating  mechanisms  for  the  four  36-inch  wide  by  48-inch  high 
sluice  gates,  the  single  36-inch  sluice  gate  and  the  frame  assemblies  used  to  raise 
and  lower  the  debris  screens  are  located  on  the  crest  of  this  section  of  the  dam.  A 
small  structure,  housing  compressor  equipment  used  for  aeration,  is  also  positioned 
on  the  crest. 

Four  pipelines  (two  36-inch  diameter  and  two  48-inch  diameter)  are 
located  at  the  downstream  base  of  the  intake  structure.  The  pipelines  were 
originally  used  for  flow  diversion  during  construction.  All  of  the  pipe  openings  are 
sealed  at  the  upstream  face  of  the  intake  except  for  one  48-inch  diameter  pipe 
which  serv*  as  a reservoir  drain.  The  two  36-inch  diameter  pipelines  are  valved  at 
the  exit  from  the  intake,  with  the  operating  mechanisms  located  on  the  crest  of 
the  dam. 

The  four  pipelines  extend  downstream  to  the  gatehouse  located  at  the 
toe  of  the  dam.  The  two  36-inch  diameter  lines  are  used  to  release  a pre- 
determined discharge  to  the  downstream  channel.  Two  valves  (one  20-inch 
butterfly  and  one  20-inch  gate)  are  positioned  in  series  on  each  36-inch  diameter 
line  within  the  gatehouse;  both  are  operated  manually.  The  48-inch  pipeline 
serving  to  drain  the  reservoir  is  controlled  by  two  48-inch  gate  valves  in  series. 
The  valves,  also  located  in  the  gatehouse,  can  be  operated  electrically  or  manually. 
Electrical  service  to  the  operating  mechanisms  is  220  volts.  The  second  48-inch 
diameter  pipeline  is  sealed  at  the  upstream  side  of  the  gatehouse. 

; 

The  pipelines  extend  from  the  gatehouse  and  are  routed  back  to  the 
downstream  channel  below  the  spillway.  The  pipe  oul.ets  project  through  the  face 
of  the  north  training  wall  with  inverts  at  Elevation  221.0. 

b.  Location.  Green  Lane  Reservoir  Dam  is  located  on  Perkiomen  Creek, 
about  2,000  feet  upstream  of  the  borough  limits  of  Green  Lane  in  Montgomery 
County  , Pennsylvania.  The  dam  site  is  shown  on  the  USGS  Perkiomenville 
Quadrangle  (7$  min.  series)  at  coordinates  N 40°  20.5',  W 75°  28.8'.  A regional 
vicinity  map,  developed  from  the  applicable  quadrangle  sheets  Is  included  as  Plate 
1,  Appendix  E. 

c.  Size  Classification.  The  maximum  height  of  the  dam  is  about  87  feet 
and  the  maximum  reservoir  storage  (to  the  top  of  dam,  Elev.  297)  is  approximately 
23,100  acre-feet.  The  dam  is,  therefore,  in  the  "Intermediate"  size  classification. 

d.  Hazard  Classification.  Failure  of  the  dam  could  result  in  the  loss  of 
many  lives  and  extensive  property  damage  in  the  Borough  of  Green  Lane  (located 
about  2,000  feet  downstream)  and  other  communities  further  downstream.  About 
150  dwellings  are  located  within  the  first  mile  downstream  of  the  dam.  The  dam  is, 
therefore,  classified  in  the  "High"  hazard  category. 

e.  Ownership.  The  dam  is  owned  by  the  Philadelphia  Suburban  Water 
Company.  Arrangements  for  the  inspection  were  made  with  Mr.  Robert  Luska, 
Chief  Engineer,  Philadelphia  Suburban  Water  Company  (215-525-1400).  Cor- 
respondence may  be  addressed  to:  Philadelphia  Suburban  Water  Company,  762 
Lancaster  Avenue,  Bryn  Mawr,  PA  19010. 
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f.  Purpose  of  Dam.  The  dam  was  constructed  to  provide  storage  for  the 
Owner's  water  distribution  system.  Fishing  in  the  reservoir  is  permitted  on  a 
controlled  access  basis. 

g.  Design  and  Construction  History.  Green  Lane  Reservoir  Dam  was 
designed  by  Albright  & Friel,  Consulting  Engineers,  Philadelphia,  PA.,  for  the 
Philadelphia  Suburban  Water  Company.  The  permit  for  construction  of  the  dam 
was  issued  by  the  Pennsylvania  Water  and  Power  Resources  Board  on  August  12, 
1953;  the  dam  became  operational  in  1957.  The  contractor  was  the  J.A.  Jones 
Construction  Company,  Charlotte,  North  Carolina.  There  is  no  record  of  any 
subseguent  remedial  work  performed  on  the  dam. 

h.  Normal  Operat'  q Procedures.  The  water  surface  elevation  is  normally 
maintained  at  or  near  the  spillway  crest.  Releases  to  the  water  supply  system  are 
provided  by  means  of  two  36-inch  diameter  pipes  which  discharge  water  to  the 
channel  downstream.  The  reservoir  drain  system  is  exercised  annually  to  reduce 
sediment  build-up  in  the  vicinity  of  the  intake. 

1.3  Pertinent  Data 


a.  Drainage  Area  (sq.  miles) 

b.  Discharge  at  Dam  site  (cfs) 

Maximum  known  flood  at  dam  site 
Elev.  290.05 

Spillway  capacity  at  maximum  pool 
Elev.  297.0 

c.  Elevations  (feet  above  MSL) 

Spillway  Crest  - Normal  Pool 
Top  of  Non-overflow  section 
Top  of  Parapet 
Streambed  at  dam 
Discharge  Pipes  (invert) 

d.  Reservoir  Length  (feet) 


11,400 


60,323 


286.0 

297.0 

300.0 

210.0+ 

221.0 


Normal  Pool,  Elev.  286.0 
Maximum  Pool,  Elev.  297.0 


Reservoir  Storage  (acre-feet) 


28,000 

30,400 


Normal  Pool,  Elev.  286.0 
Maximum  Pool,  Elev.  297.0 


13,430 

25,114 
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f.  Reservoir  Surface  Area  (acres) 

Normal  Pool,  Elev.  286.0 
Maximum  Pool,  Elev.  297.0 

g.  Dam  Data 
Type 

Length  (including  spillway) 

Height  (max.) 

•>n  Width  (non-overflow  section) 
Side  slopes  (non-overflow  section) 

(both  slopes  are  vertical 
above  Elev.  281.0) 

Foundation  Treatment 

h.  Diversion  and  Regulating  Tunnel 

i.  Spillway 

Type 

Length 

Height 

Control 

Energy  Dissipator 


814 

1,243 


Concrete  Gravity 
780  feet 
87  feet 
14  feet 
1:14.35  upstream 
(below  Elev.  281.0) 
1:14.55  upstream 
(below  Elev.  281.0) 

Mass  grouting 

Not  Applicable 


Ogee 
424  feet 
77  feet 
None  - Ungated 
Flip  bucket 


j.  Regulating  Outlets.  Four  openings  regulated  by  48-inch  high  by  36-inch 
wide  sluice  gates  are  staqed  vertically  in  the  intake  in  the  non-overflow  section. 
Outlet  pipes  (two  48-inch  diameter  and  two  36-inch  diameter  CIP)  are  located  in 
the  base  section  and  extend  to  the  gatehouse.  The  two  36-inch  diameter  pipes  are 
used  to  release  stored  water  to  the  downstream  channel.  One  48-inch  pipe  is  used 
to  drain  the  reservoir,  the  other  is  plugged.  Each  36-inch  pipe  is  controlled  by  two 
20-inch  valves  in  series,  the  48-inch  pipe  is  used  to  drain  the  reservoir  is  controlled 
by  two  48-inch  valves  in  series  (see  section  1.2.a). 
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SECTION  2 
ENGINEERING  DATA 

2.1  Design 

a.  Data  Available.  The  information  provided  by  DER  for  review  of  Green 
Lane  Reservoir  Dam  includes  the  following: 

1.  "Application",  "Report  on  Application"  and  "Permit"  to  construct  Green 
Lane  Dam. 

2.  "Plans  for  Green  Lane  Reservoir"  prepared  by  Albright  and  Friel,  Inc., 
Consulting  Engineers  (18  of  18  sheets). 

3.  Plan  and  Elevation  "Grouting  Pattern"  prepared  by  Albright  and  Friel. 

4.  "Cross-Section"  prepared  by  Albright  and  Friel. 

5.  "Core  Drilling  Data  Sheets,  Green  Lane  Dam". 

6.  Report  entitled  "Design  Data  and  Specifications". 

7.  "Interim  Report  on  Geology,  Green  Lane  Dam,  Perkiomen  Creek,  PA 
and  Supplement",  prepared  by  Frank  E.  Fahlquist,  Consulting  Engineer- 
Geologist,  dated  November  10,  1951. 

b.  Design  Features.  The  pertinent  structural  features  are  shown  in 
Appendix  E,  Plates  2 throuqh  8. 

2.2  Construction.  Based  on  a review  of  the  drawings  provided  by  DER  and 
observations  made  during  the  visual  inspection  on  April  10,  1979,  it  appears  that 
the  dam  was  constructed  as  designed. 

2.3  Operational  Data.  An  average  release  of  about  16.5  mgd.  is  required  to 
supply  the  water  distribution  system.  This  quantity  of  water  is  diverted  from 
Perkiomen  Creek  about  17  miles  downstream  from  the  dam  site  at  the  Wetherill 
Pumping  Station.  DER  requires  a minimum  release  in  addition  to  the  quantity 
released  for  the  water  distribution  system  of  about  11.5  mgd.  (.25  cfs/square  mile 
of  drainage  area)  for  downstream  low  flow  augmentation. 

2.4  Evaluation 

a.  Availability.  All  engineering  data  reproduced  herein  and  used  for 
report  preparation  were  provided  by  DER  and  supplemented  through  interviews 
with  the  Owner's  representative. 

b.  Adequacy.  The  data  furnished  by  DER  provided  an  adequate  review  of 
the  design  hydrologic  and  hydraulic  calculations  and  stability  analyses.  The 
drawings  accompanying  the  calculations  are  legible  and  complete. 

c.  Validity.  There  is  no  reason  to  question  the  validity  of  the  data 
available  from  DER. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  observations  and  comments  of  the  field  inspection  team 
are  presented  in  Appendix  B.  The  dam  and  appurtenances  appear  to  have  been 
constructed  in  conformance  with  the  design  drawings  provided  by  DER. 

At  the  time  of  the  inspection,  the  reservoir  water  surface  was  about 
0.3-foot  above  the  spillway  crest.  No  underwater  areas  were  inspected. 

b.  Dam.  Spalling  of  the  concrete  surface  was  noted  in  a few  isolated 
areas  on  the  downstream  face  of  the  north  non-overflow  section  of  the  dam.  A 
crack  in  the  vertical  joint  nearest  to  the  north  abutment  was  also  evident. 
However,  steel  was  not  exposed  at  any  of  these  locations  and  no  indications  of 
movement  could  be  detected  at  the  joint. 

Several  calcification  deposits  were  apparent  on  the  downstream  face  of 
both  the  north  and  south  non-overflow  sections  of  the  dam.  Seepage,  in  the  form 
of  surface  moisture,  was  noted  along  a horizontal  joint  in  the  south  non-overflow 
section  of  the  dam.  The  guantity  of  seepage  could  not  be  determined,  but  was 
minimal. 


The  horizontal  and  vertical  alignment  of  the  downstream  face,  top  of 
the  dam  and  those  portions  of  the  upstream  face  visible  above  the  reservoir  surface 
appears  to  be  good.  Slight  deviations  in  alignment  were  apparent  but  may  be  the 
result  of  misalignment  in  form  work  during  construction. 

The  surface  concrete  on  the  crest  of  the  non-overflow  section  appears 
to  be  in  good  condition.  The  concrete  spillway,  as  observed  from  the  non-overflow 
sections,  also  appears  to  be  in  good  condition. 

Shale  outcrops  are  prominent  in  the  vicinity  of  the  left  abutment.  The 
bedding  layers,  varying  in  thickness  from  one-guarter  inch  to  about  four  inches,  are 
shifted  to  almost  vertical  planes.  Seepage  was  noted  in  rock  outcrops  at  elevations 
above  the  reservoir  surface.  No  seepage  was  detected  at  either  the  north  or  south 
dam  abutment  interface. 

Shale  outcropping  located  about  300  feet  downstream  from  the  dam  are 
bedded  in  a horizontal  position. 

c.  Appurtenances.  The  gatehouse  is  located  immediately  downstream 
from  the  north  non-overflow  section.  The  operating  mechanisms  for  the  valves  on 
the  two  36-inch  diameter  discharge  pipes  and  the  48-inch  diameter  reservoir  drain 
pipe  are  located  within  this  structure.  A second  48-inch  diameter  pipe  is  sealed  off 
at  the  upstream  end  of  this  building.  The  equipment  appears  to  be  well  maintained. 
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Operating  personnel  stated  that  all  equipment  is  operational.  Some  dampness  was 
noted  at  the  intersection  of  the  48-inch  diameter  pipe  and  the  upstream  wall  of  the 
gatehouse.  Operating  personnel  are  aware  of  this  condition  and  indicated  that  it 
has  existed  over  a period  of  time. 

Manual  hoists  for  the  sluice  gates  and  supplemental  pipe  valves  are 
located  on  the  crest  of  the  non-overflow  section.  The  operating  handles  are  stored 
in  a small  building  located  on  the  dam  crest.  A frame  and  electrically  operated 
hoist  used  to  raise  and  lower  the  debris  screens  at  the  intake  are  positioned  at  the 
upstream  face  of  the  section.  The  equipment  appears  to  be  well  maintained. 
Operating  personnel  stated  that  this  equipment  is  operational. 

A compressor,  used  to  aerate  inflow  to  the  intake  is  located  in  the 
structure  on  the  dam  crest.  Operating  personnel  stated  that  the  compressor 
equipment  is  inspected  annually  by  an  insurance  company. 

The  training  walls  on  both  sides  of  the  spillway  appear  to  be  con- 
structed as  designed.  The  horizontal  and  vertical  alignment  appears  to  be  good. 
No  evidence  of  movement  or  structural  cracking  was  noted. 

Electrical  service  to  the  site  is  440  volts.  A stepdown  transformer, 
located  adjacent  to  the  gatehouse,  reduces  the  voltage  tc  220. 

e.  Reservoir.  The  reservoir  slopes  are  fairly  steep  and  heavily  wooded. 
No  indications  of  slope  instability  were  noted. 

f.  Downstream  Channel.  Sand  and  gravel  deposits,  located  approximately 
200  feet  downstream  from  the  spillway  toe,  were  noted  within  the  spillway 
channel.  A thorough  investigation  to  determine  the  source  of  these  deposits  was 
prevented  due  to  flow  conditions  at  the  time  of  inspection.  The  deposits  could  be 
the  result  of  channel  erosion  or  remanants  of  former  islands  in  the  channel. 

The  immediate  overbanks  of  the  downstream  channel  are  relatively  flat 
and  support  an  established  growth  or  vegetation.  A three  span  vehicular  bridge  is 
located  about  1,000  feet  downstream  from  the  dam.  Each  span  is  about  60  feet 
long  with  an  average  height  of  opening  of  about  20  feet.  A railroad  bridge  is 
located  about  200  feet  downstream  from  the  vehicular  bridge.  The  borough  of 
Green  Lane  is  located  about  2,000  feet  downstream  of  the  dam  and  would  be 
susceptible  to  flooding  in  the  event  of  dam  failure. 


SECTION  4 

OPERATIONAL  PROCEDURES 
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4.1  Procedures.  The  Philadelphia  Suburban  Water  Company  operates  the  Green 
Lane  facility  to  provide  storage  for  a water  distribution  system.  About  16.5  mgd. 
are  released  to  the  downstream  channel.  This  quantity  is  diverted  from  Perkiomen 
Creek  approximately  17  miles  downstream  from  the  dam  site  at  the  Wetherill 
Pumping  Station.  DER  requires  additional  minimum  release  of  about  17.75  cfs 
(11.5  mgd)  for  downstream  low  flow  augmentation.  Operating  personnel  attend  the 
facility  on  a daily  basis. 

4.2  Maintenance  of  the  Dam.  The  dam  is  maintained  by  the  Philadelphia 
Suburban  Water  Company.  General  maintenance  is  performed  on  an  "as  required" 
basis  by  operating  personnel  and  consists  of  maintaining  slope  protection,  storm 
drainage  passages  and  site  appearance.  The  dam  is  visually  inspected  daily. 

4.3  Maintenance  of  Operating  Facilities.  The  operating  facilities  are  maintained 
by  the  Philadelphia  Suburban  Water  Company.  The  operator  valves,  gate-screens, 
hoist  and  compressor  are  inspected  annually.  The  equipment  is  visually  inspected 
daily. 

4.4  Warning  System  in  Effect.  No  formal  warning  system  or  procedures  are  in 
effect  for  warning  downstream  residents  in  case  of  imminent  dam  failure, 
misoperation  of  equipment  or  exceptionally  high  flow  volume  releases.  However, 
the  gatehouse  is  serviced  by  local  telephone  equipment  and  operators  attend  the 
dam  on  a daily  basis.  The  Owner  has  engaged  the  services  of  a consulting  engineer 
to  develop  a formal  warning  system. 

4.5  Evaluation  of  Operational  Adequacy.  The  operation  and  maintenance  proce- 
dures for  Green  Lane  Reservoir  Dam  are  considered  to  be  adequate.  Upon 
development  of  the  formal  warning  system,  operating  personnel  should  be  trained 
in  the  procedures  prescribed. 

The  dam  is  accessible  in  all  weather  conditions  for  inspection  and  emergency 
action. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 


5.1  Evaluation  of  Features 

a.  Design  Data.  According  to  a review  of  the  data  provided  by  DER,  the 
spillway  was  designed  to  discharge  a flow  of  42,000  cfs.  This  design  discharge  was 
based  on  the  relationship  Q=5000  A (A  is  the  drainage  area  in  sguare  miles).  This 
peak  flow  corresponds  closely  with  the  100  year  storm  freguency  developed  by 
synthetic  hydrograph  methods  from  stream  flow  observations  made  at  Gratersford, 
Pennsylvania  (about  14  miles  downstream).  The  spillway  weir  was  designed  to 
discharge  peak  flow  at  a head  of  9 feet  without  resulting  in  nappe  separation. 

b.  Experience  Data.  Rainfall  and  reservoir  surface  elevation  measure- 
ments have  been  recorded  by  the  Owner  since  the  facility  became  operational  in 
1957.  A review  of  the  records  indicate  that  the  maximum  recorded  reservoir 
elevation  (290.05)  occurred  in  June  1972  during  Tropical  Storm  Agnes.  This 
corresponds  to  a spillway  discharge  of  about  11,400  cfs. 

c.  Visual  Observations.  During  the  course  of  the  inspection,  there  were  no 
indications  that  the  spillway  would  not  be  capable  of  performing  as  designed. 

d.  Overtopping  Potential.  Green  Lane  Reservoir  Dam  is  classified  as  an 
"Intermediate"  size,  "High"  hazard  dam.  The  Borough  of  Green  Lane,  Pennsylvania 
is  located  about  2,000  feet  downstream  of  the  dam;  about  150  dwellings  are  located 
within  a mile  of  the  dam.  Failure  of  the  dam  could  result  in  the  loss  of  many  lives 
and  extensive  property  damage.  The  Spillway  Design  Flood  (SDF)  reguired  is  the 
Probable  Maximum  Flood  (PMF).  The  PMF  hydrograph  was  developed  and  flood 
routed  through  the  reservoir  facility  with  the  starting  water  surface  elevation 
assumed  at  the  spillway  crest  (Elev.  286.0)  and  all  discharge  pipes  closed.  The 
HEC-1  Dam  Safety  Version  computer  program  was  used  for  the  hydrograph 
development  and  routing  procedure.  A review  of  the  results  indicated  the 
maximum  inflow  associated  with  the  PMF  is  about  89,200  cfs  and  the  maximum 
outflow  associated  with  the  PMF  is  about  82,400  cfs.  The  maximum  reservoir 
surface  elevation  under  this  condition  is  about  299.0  msl;  2.0  feet  above  the  top  of 
the  non-overflow  section  and  1 foot  below  top  of  the  parapet.  Further  review  of 
the  hydrologic  and  hydraulic  anaysis  indicates  that  the  spillway  is  capable  of 
passing  approximately  76  percent  of  the  PMF  without  overtopping  the  non-overflow 
section  of  the  dam.  Refer  to  Appendix  C for  the  hydrologic  and  hydraulic 
computations. 

e.  Spillway  Adeguacy.  The  spillway  is  classified  as  "Inadeguate"  since  it 
can  not  pass  the  PMF  without  overtopping  the  dam.  However,  the  spillway  is  not 
"Seriously  Inadeguate"  since  it  can  pass  about  76  percent  of  the  PMF  without 
overtopping  the  non-overflow  sections.  A spillway  is  considered  to  be  "Seriously 
Inadeguate"  if  it  is  incapable  of  passing  50  percent  of  the  PMF. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  No  deficiencies  which  might  reduce  the  structural 
integrity  of  the  dam  were  noted  during  the  visual  inspection.  A thorough 
inspection  of  the  spillway  and  flip  bucket  were  not  possible  due  to  the  flow 
conditions  at  the  time  of  the  inspection. 

b.  Design  & Construction  Data.  All  available  material  provided  by  DER 
was  reviewed^  An  abbreviated  listing  of  this  information  is  presented  in  section 
2.1. a. 

An  in-depth  report  and  analyses  of  the  structural  stability  of  the  non- 
overflow and  spillway  sections  were  available  in  the  files  provided  by  DER.  This 
information  wa3  reviewed  and  was  found  to  agree  closely  for  similar  loading 
conditions  with  the  analyses  performed  for  this  inspection  and  presented  herein  as 
Appendix  G.  A summary  of  the  information  provided  by  DER  is  also  presented  in 
Appendix  G. 

c.  Operating  Records.  A review  of  the  operating  records  made  available 
indicate  a maximum  recorded  water  surface  Elevation  of  290.05.  The  tailwater 
elevation  at  this  time  was  not  recorded.  The  maximum  ice  thickness  is  reported  to 
be  between  12  and  20  inches. 

d.  Post-Construction  Changes.  There  are  no  reports  nor  is  there  any 
evidence  that  modifications  were  made  to  the  dam. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1 as  shown  on  the 
"Seismic  Zone  map  of  Contiguous  States".  Under  normal  conditions,  a dam  located 
in  this  zone  can  be  considered  stable  for  seismic  loading  if  it  can  be  demonstrated 
that  the  dam  is  stable  under  the  design  loading  conditions. 

f.  Evaluation.  Stability  analyses  were  made  on  the  spillway  and  non- 
overflow sections.  The  calculations  are  reproduced  in  Appendix  G.  The  analyses 
were  performed  in  accordance  with  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  and  reflect  current  design  criteria. 

A review  of  the  data  indicates  the  flip  bucket  design  was  model  tested. 
Therefore,  the  spillway  loading  condition  at  maximum  pool  was  considered  for  the 
range  of  tailwater  elevations  (hydraulic  jump  to  maximum  tailwater  rating). 

An  examination  of  the  results  of  the  structural  stability  analyses  for 
the  non-overflow  and  spillway  sections  indicates  that  the  stability  reguirements 
relative  to  overturning  are  not  met  for  the  PMF  loading  condition;  the  resultant  is 
located  outside  the  middle  third  of  base  width.  In  addition,  the  sliding  factor  of 
safety  for  the  non-overflow  section,  PMF  condition,  does  not  meet  the  Corps  of 
Engineers  reguirement  of  a minimum  value  of  3.  However,  based  on  the  results  of 
the  analyses  performed  herein  for  the  PMF  loading,  and  the  relatively  minor 
adverse  conditions  developed  for  sliding  and  base  pressures,  further  investigations 
are  not  warranted. 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS,  AND 
PROPOSED  REMEDIAL  MEASURES 


T 
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7.1  Dam  Assessment 

a.  Safety.  The  visual  inspection  of  the  dam  and  appurtenances  and  review 
of  material  provided  by  DER  indicates  that  the  structure  is  in  good  condition  and 
was  built  in  general  compliance  with  the  drawings.  Deposits  of  sand  and  gravel, 
however,  were  observed  in  the  channel  immediately  downstream  from  the  spillway. 
Erosion  of  the  channel  bed  at  this  location  may  be  occurring. 

Based  on  review  of  the  results  of  the  hydrologic  and  hydraulic  calculations, 
the  spillway  is  capable  of  passing  about  76  percent  of  the  SDF  which  is  the  PMF 
without  overtopping  the  dam.  Therefore,  the  spillway  is  considered  to  be  inade- 
quate but  not  seriously  inadequate.  Cavitation  may  develop  for  flows  exceeding 
approximately  90  percent  of  the  PMF. 

The  resultant  of  forces  is  not  located  in  the  middle  third  of  the  base  widths 
(spillway  and  non-overflow  section)  for  the  PMF  loading  condition.  Tension  is 
developed  in  the  upstream  face  of  the  structure.  In  addition,  the  safety  factor  for 
sliding  (non-overflow  section,  PMF  condition)  does  not  meet  the  minimum  of  3 as 
prescribed  by  the  Corps  of  Engineers.  However,  based  on  the  results  of  the 
analyses  performed  herein  for  the  PMF  loading,  and  the  relatively  minor  adverse 
conditions  developed  for  sliding  and  base  pressures,  further  investigations  are  not 
warranted. 

b.  Adequacy  of  Information.  The  information  made  available  by  DER  and 
supplemented  by  the  Owner's  representative  is  considered  to  be  adequate  to  make  a 
Phase  I evaluation  of  the  dam. 

c.  Urgency.  The  recommendations  presented  in  Section  7.2  should  be 
implemented  as  soon  as  possible. 

d.  Necessity  for  Further  Investigation.  A physical  inspection  of  the 
foundation  area  immediately  downstream  of  the  spillway  should  be  made  to  assess 
the  extent  of  any  erosive  damage  that  might  have  occurred. 

7.2  Recommendations,  Remedial  Measures 

a.  Facilities 

1.  A thorough  investigation  of  the  channel  bottom  immediately  down- 
stream from  the  spillway  should  be  performed  to  determine  the  source 
of  the  sand  and  gravel  deposits  observed  during  the  visual  inspection. 

2.  Seepage  occurring  at  the  upstream  junction  of  the  48-inch  diameter 
reservoir  drain  line  and  gatehouse  should  be  visually  inspected  on  a 
regular  basis  to  note  any  changes  in  quantity  of  flow. 
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3.  The  downstream  slope  of  the  south  abutment  should  be  kept  free  of  any 
vegetation  that  might  hinder  the  observation  of  developing  conditions 
detrimental  to  the  safety  of  the  dam. 


b.  Operation  & Maintenance  Procedures 

1.  Failure  of  the  dam  could  cause  extensive  property  damage  and  possible 
loss  of  life  downstream.  According  to  the  Owner's  representative,  a 
formal  procedure  of  observation  and  warning  during  periods  of  high 
precipitation  is  being  developed.  This  procedure  should  include  a 
method  of  warning  residents  located  downstream  that  high  flows  are 
expected  along  Perkiomen  Creek.  If  abnormally  high  flows  are  ex- 
pected, procedures  for  evacuating  people  within  the  flood  plain  should 
be  implemented. 

2.  The  Owner  should  have  the  facility  inspected  by  an  experienced, 
professional  engineer  on  an  annual  basis. 
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Check  List  Engineering  Data 
Design,  Construction,  Operation 
Phase  I 


DISCHARGE  RATINGS  Refer  to  Appendix  C. 

RAINFALL/RESERVOIR  RECORDS  Rainfall/reservoir  records  are  maintained  by  the  owner. 

The  maximum  reservoir  elevation  was  recorded  during  Tropical  Storm  Agnes 
June  1972. 


MAINTENANCE  Maintenance/operation  records  are  maintained  by  the  owner 

OPERATION 

RECORDS 


£ .4  A. 


APPENDIX 

B 


Check  List 
Visual  Inspection 


Phase  I 


CHECK  LIST 

VISUAL  INSPECTION  Sheet  1 of  11 

PHASE  I 


»—  4-> 

^ 52  c • 

0 § 

~ B 

^ o r-  C 

01  z 3 o c «d 

01  UJ  O •*-  CJ>  3 

x:  S XJ  f-  cr 

co  2“  (OOto 

O *r—  % 

<->  <o  s-  >>  o 

£ <D  (D  C •— 

**  V.  O.  (O  H- 

ft  (0 

S x p c 

ao  u-r 

(O  E -u  <U 

^ (O  U <P  d) 

DC  TO  O O CD 

SQ.-0  C 
0(0  (O 
. r c Ojc 
06  h-r+J  u 


</>  I 

it  c • 

s§§ 
l/l  "O  *r— 
I/I  4-» 

at  at  o 
cc  01 

CL  4->  I/I 

« e $- 
■a  o at 
> 

ai  -u  o 

O C I 
18  •«“  E 
*»-  O O 
fc-OC 


o c o 

O I/I 

E N 

C t-  a> 

0 i.  JZ 
4-0  4-* 

x: 

0)  H- 

c « o 

4-1 

4->  at 
C 18  O 
•r“  tO 

*0  H- 
<D  <D 

01  > £ 
8 L it 

cl  at  at 
at  i/i  i» 
at  jq  -u 
co  o i/i 


■o  <8 

C i. 

at  at  to 

e5  l 

ns  at 

0)  4-1  4-1 

i-  <8  <8 

4J  2 

VI  Ol 

cl  c at 

3 1-  O 
Ol  18 
ai  lv 

£ 18  L 
4->  -C  3 

o vi 

4-»  VI 

18  1-  C 

■o 

T3 

at  vt  • 

U 18  C 
<8  2 0 
o •*- 

O r—  4-> 
•—  •—  O 

<8  at 
c 2 o. 

4-  VI 
<8  >i  C 
C-  at  **— 
■o  S- 
cl  at 

i — l/l  -c 


-K  3 O 

o o 
ie  vi  at 

■°4-J 

< 041 


■8  U 
L.  VI 
X)  i- 
■O  • 
at  c 
u at  o 

IB  L'r 

t % o 
S-S 

-Q  i — VI 
3 <8  C 
vi  2 


N I 


I/I 

Oi  I—  3 
3 Z O 
I—  Ui  • 
<-t  re  t- 
3 1-0 
at  3 z 
h03 

vi<o 


c • 

VI  E 

C O 

at  •*-  xt  •<- 

£ 18  Ot  44 

44  L 44  18 

8 OTJ 

0 3 C to 

4->  O l.  3 ui 

E 44  o CO 

01  vi  «*- 

E •>  E «0 

f wo  g «2 

T3  e O ID  < 

to 

7 O 2 at  -y 

« U It  L ot  5 

«x  o s-  at  jc  Jr 

§ <8  S44  <c 

O 3 


• 1 


Nouvannoj 


(/) 
•—  to 
0)  to  z 


C -r- 

> ° 

CC  *r) 

LU 

tO  j~ 

CO  Tj 

o ^ 

»r- 


q>  a> 

«o  U E 

Co  cD 

*t-  > 

*4-  O 

ai  t-  e 

C TJ 

4->  O 4-> 

c z «o 

•r-  O 
O f- 

*0  • "O 
“O  C 
r—  <U  »r— 

*0  4->  • 

<J  O -M  4-> 

*r  cr  c 

4->  CH-r- 
U-  «/>  *r-  O 
fl)  «0  E’O 

JC  <u 
fl)4J  ur 
j:  c*r  4J 
4-*  &>  xz 

•*“  3 4->  O 
-O  C »— 
^ (O  <U  (Q 
o E 
to  . C C “O 
S-  -P  D)Q) 
O S-  -r-  4-> 

_ Or-  o 
< C to  c 


The  side  slopes  on  the  downstream 

side  of. the  abutment  are  protected  with 
riprap.  No  failures  of  tne  riprap  or 
slope  were  noted. 
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• A raingage  Is  located  on  the  north 
OTHER  abutment  approximately  .50'  upstream 

from  the  dam  axis.  A reservoir  stage 
recorder  is  activated  by  the  static  head 
on  the  48-inch  diameter  blow  off  pipe. 
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SITE  GEOLOGY 


GREEN  LANE  RESERVOIR  DAM 


The  dam  foundation  is  a metamorphased  bedrock  considered  to  have  been  a 
red  shale  of  the  Triassic  Brunswick  formation.  The  shales  have  been  "baked”  by 
heat  dissipation  resulting  from  an  igneous  rock  intrusion  situated  about  200  feet 
beneath  the  Perkiomen  Creek  Valley.  The  metamorphic  process  has  recrystallized 
and  hardened  the  shales  such  that  the  deleterious  characteristics  commonly 
associated  with  these  rocks  have  been  nearly  destroyed.  This  formation  contains 
two  recognizable  joint  sets;  one  closely-spaced  set  trends  NE-SW  and  the  other 
extends  in  a NW-SE  direction. 
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